Introduction
Increased soybean commodity prices in recent years have generated interest in developing high-input systems to increase yield. However, little information exists about the effects of input-intensive, high-yield management on soybean yield and profitability, as well as interactions with basic agronomic practices.
Field experiments
Three separate field experiments were established at 20 locations spanning 9 states (Arkansas, Illinois, Indiana, Iowa, Kansas, Kentucky, Michigan, Minnesota, and Wisconsin) from 2012 to 2014. Study locations were managed by cooperating researchers at the major land-grant universities in the participating states.
Experiment 1: Evaluating input-intensive management systems (Orlowski et al., 2015)
The objective of this study was to investigate the effects of individual inputs, including seed treatments, growth promoters, defoliant, nitrogen, foliar fertilizer, N,N'-diformyl urea, foliar fungicides, and foliar insecticides, as well as combinations of these inputs on soybean seed yield, yield components, and economic break-even probabilities. Products and rates used are listed in Table 1 .
Individual site-year analysis found that the different input systems affected yield in 26 of 60 site-years (43%), and the majority of the responsive site-years were in the northern Midwest. Regional analysis showed no yield responses in the South region (AR, KS, and KY), but yield responses to the different input systems were found in the Central (IA, IL, and IN) and North regions (MI, MN, and WI) ( Table 2) . In general, the combination 'SOYA' resulted in the greatest yield increases, but Bayesian economic analysis indicated SOYA had low-breakeven probabilities due to high-input costs. Foliar insecticide had the greatest break-even probabilities across all environments (Table 3) .
Experiment 2: Evaluating cultivar × input system interactions (Marburger et al., 2015)
The objective of this study was to evaluate cultivar × input system interactions on soybean yield and yield components. Six soybean cultivars, representing high-yield potential cultivars suitable for each specific location, were chosen by the collaborating university agronomist from each state. The six chosen cultivars were evaluated under three input systems (Table 1) : (1) "Standard Practice" (SP, low-input treatment consisting of a non-treated check), (2) "SOYA" [high-input treatment consisting of a seed treatment fungicide, insecticide, nematistat, inoculant, and lipo-chitooligosaccharide (LCO); soil-applied nitrogen fertilizer; foliar LCO, fertilizer, antioxidant, fungicide and insecticide], and (3) "SOYA-FF" (SOYA minus foliar fungicide). An individual site-year yield analysis found only 3 of 53 (5.7%) site-years examined had a significant cultivar × input system interaction, suggesting cultivar selection and input system decisions can remain independent. Regional analysis showed both high-input systems (SOYA and SOYA-FF) increased yield over the SP within each region, but a yield increase from fungicide use (i.e. SOYA) was only observed in the North region. Across all site-years, the SOYA and SOYA-FF treatments yielded 231 (5.5%) and 147 kg ha -1 (3.5%) more than the SP, and differences in response to input systems were found among maturity groups. Yield component measurements (seeds m -2 , seed mass, early-season and final plant stand, pods plant -1
, and seeds pod -1 ) indicated positive yield responses were due to increased seeds m -2 and seed mass.
Experiment 3: Evaluating seeding rate × input system interactions (Wilson et al., 2015)
The objective of this study was to evaluate seeding rate × input system interactions on soybean yield. Six different seeding rates (123500, 197600, 271700, 345800,419900, and 494000 plants ha -1 ) were evaluated under two management systems (Standard Practice and SOYA).
Results showed no interaction between seeding rate and input system within average-(>3.05 and < 5.23 Mg ha -1
) and high-(>5.22 Mg ha -1 ) yielding site-years. However, in low-yielding site-years (<3.0 Mg ha -1 ), yields were found to be maximized at lower plant populations with the high-input system (SOYA) versus the control (Standard Practice). Across all site-years, 29 of 59 site-years examined showed a yield increase due to the SOYA management system across all tested seeding rates.
Conclusions and recommendations
Following established soybean management recommendations developed by university research and Extension programs will allow soybean producers to maximize soybean yield and profitability under most circumstances. Growers in the Mid-South and lower Midwest are unlikely to see positive economic returns from prophylactic use of inputs in their soybean management systems, especially in the absence of pest pressure. Meanwhile, growers in the upper Midwest may see responses to certain additional inputs, especially at higher yield levels and soybean prices, but downward turns in soybean prices (i.e. a lowmargin year) will significantly lower break-even probabilities for individual and combinations of inputs. Soybean producers should focus on ensuring that basic agronomic practices, such as adequate seeding rates, adapted cultivars, proper soil fertility, and integrated pest management principles are optimized and should not expect dramatic increases in yield and profitability solely from the inclusion of additional inputs into their management systems. 
